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Flows in the Czech Labor Market and Foreign Workers®
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Abstract

In the paper we analyse the flows in and out ofuthemployed together with
the flows of the foreign workers into the Czeclolabmarket. Using the statisti-
cal data we provide comparison of the number afifpr workers and the unem-
ployment rate in the Czech Republic and analyzeskiielevels of jobs that the
foreigners occupy.To test the possible effectshef gresence of the foreign
workers we use the theory of the search modelsregeession analysis and
check for possible effects of foreign workers andiinamics of wages and un-
employment rate. We show that there no signifiedifgicts of foreign workers
and that the search model gives rather satisfactesults with respect to the
other determinants of wage growth and unemploymsgat

Keywords: foreign workers, regression, search model, unenmpéoy rate,
wages
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1. Introduction

Advanced economies greatly depend on the fleghdf the domestic labor
market, the ability to attract workers from abraadhe case of a shortage of
domestic labor, but also on the ability to reddeernumber of foreign workers in
the event of their excessive amount, i.e. durimgtitnes of rising unemployment
rate. This aspect of the Czech labor market isthigect of the following text in
terms of the assessment of the factors behindythandics of wages and unem-
ployment rate. The starting point of the analysil$ ve a review of quantitative
facts with respect to the participation of the iigmeworkers in the Czech Republic.
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Then we proceed with the main parts of the texiclwhare the presentation of the
econometrical model of the flows in the Czech laiarket and its estimates.

We built the empirical analysis on the search rhofiehe labor market as
developed by (Pissarides, 1979 and 1985) and $atermarized in his book
(Pissarides, 2000). For a brief encounter we @sommend a paper by (Pissarides,
2011). More advanced and general treatment of seaotiels may be consulted
in Ljungqvist and Sargent (2004). The model is samred in Part 3.

While the use of the search/flow model of the talarket is widespread in
case of foreign economies, there are very few t®éul the Czech labor market.

New vacancies are pinned down as a key factomefmployment fluctuati-
ons in the paper by Barnichon (2012). In the exatron of the behavior of the
labor markets before and after the Great RecesSala, Soderstrom and Trigari
(2012) show that after the Great Recession thesflmamthe labor market were
more influenced by structural factors in comparisoth the good times before
the recession. In case of United Kingdom, Gome&@8hows that job finding
rate follows pro-cyclical behavior while job sep#ya rate develops counter-
cyclically. Given the examination of the flows imetlabor market, Davis, Faber-
man and Haltiwanger (2006) show that job creatiesitdiction amounted to 8%
of employment in the US market, which made it mleds sclerotic as compared
with its European counterparts. Mortensen and Nalggg007) with the use of
the search model and the US data present estirohtdse Beveridge curve.
Elsby, Hobinj and Sahin (2008) compare the AnglgeaNordic, Central Euro-
pean and US economies and with the use of the diata show that the Central
European economies have by far the most rigid latsorkets.

As for the Czech Republic we make use of only suadies. Munich and
Svejnar (2009) based on the analysis of the flowthe labor market establish
that the two main reasons for a relatively highrapyment rate, especially in
the transition period, were restructuring of theremmy and lower demand for
labor. Pedraza (2008) reveals a significant roleadiicational structure on the
matching process, in other words flows in the |abarket.

2. Foreign Workers in the Czech Labor Market

A significant increase in the number of foreigniershe Czech labor market
took place already in the 90s, when the Czech Replbdécame the immigration
and transition country (Drbohlav, 2003). After 1984 the years before the ac-
cession to the EU, the number of foreign workemnost doubled, rising
to 168 000 at the end of 2003. Nearly 63% wereha gosition of employees
and the remaining 37% foreigners had a businesadi& The Czech Republic's
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accession to the EU in 2004 was associated witfpnéfisant increase in the fear
of unemployment with respect to the opening of Itir market, a significant
change in the unemployment rate, however, did octio(see Figure 1).

A significant increase in the number of foreignafter 2004 is shown in
Figure 2. A comparison of Figures 1 and 2 allowsrdative comparison of the
relationship between gradual changes of the nupftieTmigrants and the gradual
changes of the unemployment rate in the Czech Riepélithough in the years
2004 — 2008 the number of immigrants was on the tlee unemployment rate
in the same period decreased; a development hfghliitated by the overall
economic growth. In the years 2008 — 2009 due éoettonomic crisis, the un-
employment rate rose significantly, while the numbkimmigrants fell rapidly
by more than 50%.

Figure 1 Figure 2
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Source:Eurostat.

The number of foreigners registered at labor office the Czech Republic
grew until 2008, when their number reached maxinafin79% of all the for-
eigners working and in the following years gradgaleclined. The number of
foreigners working through the trade licensing atitl after 2008 has slightly
increased, especially due to the fact that mamsidoers who had lost their jobs,
started a business in the Czech Republic. Accortdirige latest figures released
in 2011 that there were more than 300 000 foregmarking in the Czech Re-
public, of which two thirds worked in a salaried@ayment and one third with
a trade licence.

In terms of sector structure of the economy foreig as employees most
often occur in the manufacturing, construction, lgkale and retail trade (see
Figure 3). During the years 2008 — 2011 the weghthese sectors gradually
changed. While in 2008, the proportion of foreignier manufacturing was 36%,
by the end of 2011 it decreased to 31%. The mgsifgiant was the drop in the
number of foreigners in construction: from 24% #84dsee Table 1.
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Figure 3

Registration at Labor Offices by CZ-NACE Activity Relative to Total in %
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Source:Own elaboration according to the MLSA CR (2011).

Table 1

Registration at Labor Offices by CZ-NACE Activity
Type of activity 2008 in % 2011 in %
Manufacturing 102 922 36.2 68 181 31.3
Construction 69 076 24.3 29 580 13.6
Wholesale and retail trade; repair of motor velsicle
and motorcycles 23794 8.4 26 122 12.0
Professional, scientific and technical activities 19 846 7.0 15018 6.9
Real estate activities 9119 3.2 7 437 4 3.
Administrative and support service activities 745 3.1 14 448 6.6
Transportation and storage 7909 2.8 7733 35
Information and communication 7 26f 2.6 1Q 57 4.9
Accommodation and food service activities 6169 2.2 7 494 3.4
Human health and social work activities 5514 19 6 930 3.2

Source:Own elaboration according to the MLSA CR (2008120

Figure 4 gives more accurate information aboutstiecture of qualification

of the foreign workers. It shows the distributiohfareigners in the Czech Re-

public into three groups of CZ-ISCO.

The first three groups of CZ-ISCO represent sflillebor, whose share in-

creased between 2008 and 2011. The shares of kilgd-tabor (CZ-ISCO 4 — 8)

and unskilled labor (CZ-ISCO 9) decreased, which ivged with the recession
and the subsequent fall in the demand for the ewpaoonstruction, and in part

industry.
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Figure 4
Number of Registration at Labor Offices Three Grougs of CZ/CZ-ISCO
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The data of the Czech Statistical Office cleaHgw that the employment of
foreigners as employees falls mainly in three @as€Z-ISCO: ,Elementary
occupations®, ,Plant and machine operators, anénaskers®, and ,Craft and
related trades workers”. These jobs with low oredocational requirement also
correspond to lower average wages.

Figure 5 shows a comparison of the representatidoreigners in different
classes according to their country of origin. While employment of citizens of
the EU is mostly within those classes CZ-ISCO dii@sgions which include
skilled labor and semi-skilled labor, employmenttbé citizens of countries
outside the EU falls mainly into classes which uige unskilled labor and semi-
skilled labor. It is clear that the socio-econoneicel of the country of origin is
a factor that significantly affects the status ofeigners in the labor market in
the Czech Republic.

Figure 5

Representation of Immigrants from CZ-ISCO Classes Acording to their
Country of Origin

Classes from EU Countries Classes from Non-EU Cotnies
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3. Model

We test and use as a means of the empirical asdlyge relations which
define the equilibrium in the basic version of thleor market search model. The
equilibrium unemployment rate is based on the flawsand out of the un-
employed part of the labor force. The outflow isdxh on the job matching
function, which is typically assumed to be homogenof degree one:

m* If = f(u* If, v If) (1)

where
m - rate of matches (newly occupied jobs),
If —labor force,
u - rate of unemployment,
vV —vacancy rate.

Dividing through byu*If (and with the assumption of homogeneity of degree
one in mind), the result is:

jfr =f (Imt) )

where
Imt— labor market tightness, a ratio of rate of vagaand rate of unemployment.

Therefore labor market tightness increases withdécrease of unemploy-
ment rate and/or increase of vacancy rate. In susituation the probability of
filling a vacancy (occupying a new job) increasdss is exactly captured by the
left-hand side of equation (2), which is called fotaling rate ffr) — a ratio of the
rate of matches and unemployment rate. The flow the pool of the unem-
ployed is governed by the job separation r@ge.(The equality of the inflow
and outflow gives rise to the equilibrium unemplamr) rate:

_ jsr
u=———
jsr + Imt* jfr

®3)

The relationship (3) states that the equilibriunemployment rate increases
with the increase in job separation rafer)(and/or decrease in labor market
tightnessImt) or job finding ratejfr).

The equilibrium in the labor market is associatgth the equilibrium of de-
mand and supply. The derivation of the demanddbol is based on intertempo-
ral optimization of firms seeking to maximize ptsfiThe value of a vacant job
depends negatively on the hiring costs associaid agquiring new workers,
job finding rate, discount rate and the differebe¢ween the values of occupied
and vacant jobs. In a similar manner the valuenad@upied job is derived from
the net return which is given by the differencen®stn productivity of labor and
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its cost as well as its value which will be carrmeer into the next period given
the occupied job survives. That is also to exptiasthe value depends on the
job separation rate. Given this idea, labor denraag be formulated:

(r+jsr)*Ip*c

Ip=w +
P jfr

4)

Equation (4) states that labor productivily) (is equal to the wage ratev)(
and the costs stemming from the existence of thedhcosts €). The term con-
sists of real interest rate, which serves the obltne discount factor), and rate
of hiring costs ¢). Hiring costs increase with labor productivityhieh is why
total hiring costs are given by the multiplicatiohthe rate of hiring costs and
labor productivity. If the rate of hiring costsaero, equation (4) collapses to the
traditional equality between labor productivity amdge rate.

Similarly, labor supply is based on the definitiminncomes of the employed
and unemployed. The expected income of an emplay@#er depends on the
wage rate, job separation rate and reserve wageufes the case he or she be-
comes unemployed in the next period) and the nesibg@ income, given he or
she stays employed. Since the problem is interteahpi@al interest rate is used
as a discount factor. The expected income of themployed stems from the
reservation wage, expected income of the employethse he or she becomes
employed (thus influenced by the labor market tighs rate and job finding
rate) and expected income when unemployed in thepsgiod. The basic model
assumes equivalent bargaining strenggjsof the worker and the firm. The
resulting relationship is the wage equation orléber supply:

w=(1-8)*mw+ g Igf + ¢6) (5)

The wage function shows a positive relationshipveen wage and reservati-
on wage w), which reflects the income when unemployed, aiubt market
tightness and labor productivity. Equations (3)), #hd (5) describe the equi-
librium of the search model. Substituing hiring tsogn equation (4) using
equation (5):

w Brimt* jfrelp + L — By (r + jsrf rw + B Ip (r + jsr)

(r +jsr) + B*Imt* jfr ©

Equation (6) desribes the determination of theevadge (wages) based on the
demand and supply as defined above. The relatipresinistitutes the first part of
our empirical analysis. We use it in the form akgression:

w=c+a*w+a,k Ip+tat jfr+af Imt+ ar jsr+ g (7)
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The second relationship in the form of a regresss directly based on
equation (3):

ur = c+ a* jsr+ a,* Imt+ a} jir+ ¢ (8)

From equation (6) it is obvious that a positiviatienship between reservation
wage and wage (alternatively expressed as ratés)bs expected as the bargai-
ning strength parameter is positive but less tham dhe effects of changes in
labor market tightness, job finding rate and jopasation rate are less clear sin-
ce they are included in both the numerator and méretor of equation (6). The
respective derivations are:

ow _ (r+ist)*p i [{ - BY (Ip - w)]

oimt [(r +isr) + g*Ime jfr ]
ow _ (r +jsr)*g*Ime [£ - BY (Ip = )]
ojfr [(r +jsr) + B*Imt* jfr}2

ow _ (1= B)*B*Imt jfr (rw — Ip)

ojsr [(r +jsr) + B*Imt* jfr]2

The derivations reveal that the signs of the &felepend on the relationship
between labor productivity and reservation wageait be deduced that a higher
growth of labor productivity with respect to thditreservation wage translates into
a positive relationship between labor market tighthand job finding rate. On the
other hand it manifests itself as a negative k@istip between job separation rate
and wage rate. Altogether, the coefficients,, 03 04 in regression (7) are expec-
ted to be positive while the coefficienf negative. As far as the coefficients in
regression (8) are concerned, it is directly visitobm equation (3) that; is ex-
pected to be negative white andas positive. The error terms in regressions (7)
and (8) are expected to meet standard criteriautmcorrelation, normality and no
heteroskedasticity. Inclusion of constants in regjoa (7) and (8) ensures the mean
value of the errors will be zero. To test possifects of foreign workers we
augment both the regressions by the share of foreigkers on the labor force.

4. Data

The data used to carry out the analysis wereexetdi from the Czech Ministry
of Labour and Social Affairs and Eurostat. We ugezl monthly labor offices’
statistics to obtain the data on the unemployedanay, newly employed and
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newly unemployed. We used data on labor force ftbenLabor force survey

(LFS), with the use of national accounts’ employtremd gross value added we
computed the labor productivity. We used natioradoants’ data on wages.
National accounts data were obtained though eurastaell as the data on the
minimum wage, which we used as a proxy for therxegion wage. We used

eurostat data on foreign workers to express th&resin the labor force. The
unemployment rate is calculated as a ratio of themployed and labor force.
Due to the use of the national accounts’ data atd dn foreign workers we

work with quarterly frequency. All the data was smaally adjusted. With this

data at hand job separation rate, job finding sate labor market tightness are
calculated as noted above. All the data are infonen of shares or growths

(labor productivity, reservation wage). The statadtproperties of the data are
summarized in Table 2. The sample is indicatechthease below.

Table 2

Statistical Properties of the Data
Series Mean Standard deviation| Normality test Statinarity test
Reservation wage (rw) 0.006 0.014 85.913 (0.000) | —3.792 (0.000)
Labor productivity (Ip) 0.021 0.033 3.199 (0.202) | -2.057 (0.042)
Job finding rate (jfr) 0.076 0.016 2.498 (0.287) | —2.284 (0.039)
Labor market tightness (Imt) 0.159 0.135 19.561 (0.000) | —2.975 (0.000)
Share of foreign workers (sfw)| 0.025 0.047 0.580 (0.748) | —6.989 (0.000)
Job searatin rate (jsr) 0.011 0.001 4.103 (0.129) | -2.300 (0.038)
Unemployment rate (ur) 0.088 0.014 7.495 (0.024) | —2.171 (0.040)

Notes Normality tested by Jarque-Bera test with the nfilnormal distribution. Jarque-Bera statistic and
p-value (in parentheses) given. Stationarity testedickey-Fuller GLS test with the null of unitab Re-
spective statistic and p-value (in parenthesesdrgiGample: 2004g1 — 201491l (except the sharereigfo
workers which ends in 201394 and reservation wagehastarts in 2004q2).

Source:Czech Ministry of Labour and Social Affairs and &stat, our own computations.

To apply the OLS estimation of the regression n®des important to note
the fact that the series were found to be statioabacceptable levels of statisti-
cal significance. To give a motivation for the @lling regression estimates we
present the evolutions of most of the variableswel

Figure 6 shows decrease of the job finding ratdn whe start of the crisis
in 2009, but the labor market deteriorated evenemor2011 — 2012 with the
»second-round” recession. The onset of the crisis also marked by an abrupt
fall in the labor market tightness (Figure 7) andréase in the job separation
rate (Figure 6). Neither of these two variablesvatb significant deterioration
during the second recession. Figures 7 and 8 shelataely and expected close
relationship between the development of labor petidity and wages and again
their evolutions are significantly marked with ttwo recession the Czech
economy passed through.
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Figure 6
Job Finding Rate (left) and Job Separation Rateright)
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Figure 7
Labor Market Tightness (left) and Labor Productivity (right)
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Figure 8
Wages(left) and Unemployment Ratg(right)
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Source:Czech Ministry of Labour and Social Affairs and &stat, our own computations.

5. Estimates

Table 3 gives the estimates of regression (7) aitth witthout the additional
variable of the share of the foreign workers in kigor force. The regression
model explains a large portion of the variatiortte# wage growth as seen from



999

R-squared coefficients. The labor productivity thge with the job finding rate
are the most significant factors of wage growthe Effect of job separation rate
is also significant in the model without the shafdoreign workers. The effect
of reservation wage is significant in the modelhaiit the share of foreign
workers but with the oposite sign. Labor markehtiigss is highly significant,
however, with the oposite sign. The residuals dhlibe versions are normal,
homoskedastic and do not display autocorrelation.

Table 3

Regression for the Wage Growth
Sample 200402 — 201491 2004q2 — 2013q4
Observations 40 39
Constant 0.003 (0.914) 0.002 (0.941)
w —0.296 (0.094) —0.359 (0.129)
Ip 0.768 (0.000) 0.782 (0.000)
jfr 0.872 (0.005) 0.892 (0.008)
Imt —0.090 (0.017) —0.093 (0.024)
jsr —3.936 (0.097) —4.010 (0.108)
sfw - 0.021 (0.703)
R-squared 0.859 0.834
LM test (1) 0.442 (0.506) 0.796 (0.372)
LM test (2) 0.622 (0.733) 0.969 (0.616)
LM test (3) 0.719 (0.869) 1.032 (0.794)
Harvey test 3.826 (0.575) 6.845 (0.336)
Normality test 1.010 (0.604) 1.007 (0.604)

Notes: Normality tested by Jarque-Bera test with the mfilhormal distribution. Jarque-Bera statistic and
p-value (in parentheses) given. Heteroskedastiegyed by Harvey test with the null of homoskedststi
Harvey statistic and p-value (in parentheses) gierocorrelation tested by LM test. LM statistiedap-value
(in parentheses) for the first three lags givegnBicance of estimated coefficients tested bystgawith the
null of them being zero. T-statistics and p-valmep@rentheses) given.

Source:Czech Ministry of Labour and Social Affairs and &stat, our own computations.

We suppose the estimated opposite sign in cadeakservation wage may
be due to the proxy used. We proxied the varialilfle the measure of minimum
wage only and descarded the role of other soc@ipes. Clearly no official
measure of reservation wage is published and tesion of social contributions
raises the questions as to which data should ltbargkalso normally leads one to
use data with lower frequency, which would precladg analysis in this case.

What is in our opinion more puzzling is the estisaaopposite sign of labor
market tightness, especially given the high statissignificance of the estimate.
One possible explanation leads us to consider #utomal structure of the
economy with the dominating effect of manufacturihgmight be the case that
when the economy went through the period of sigaift growth and increasing
labor market tightness (Figure 8), the spillovedoithe wage growth in manu-
facturing might have been rather limited due toltveer levels of required skills
and experience in this sector. Second point iseratéchnical: except for the
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period of the boom and drop, the series is sigmifily less volatile than the

others, which may also influence the results. Unfoately, we cannot run the

regression on subsamples given the relative shewtoiethe main sample and we
do not have relevant data to make similar estinfatethe sectors of the econo-
my, which might help to answer the first question.

As far as the role of foreign workers is concerribd fact that the estimates
of the other coefficients remained similar, thelarptory power of the model is
also similar and the estimated coefficient of thare of foreign workers is in-
significant, the model does not show any supparitéainfluence on the develop-
ment of wages. However, here we would like to strigse fact that this view
might be modified on the level of the sectors & &tonomy. Nonetheless this
particular analysis cannot be performed on thel leveectors due to the lack of
data or the inexistence of their counterparts @nlével of sectors (e.g. unem-
ployment). Table 4 presents the output of the eg8rof regression (8).

Table 4

Regression for the Unemployment Rate
Sample 200492 — 2014q1 200492 — 2013g4
Observations 40 39
Constant 0.021 (0.010) 0.022 (0.009)
jsr 1.597 (0.000) 1.613 (0.000)
jfr —0.175 (0.000) —0.184 (0.000)
Imt —0.009 (0.102) -0.009 (0.152)
ur(-1) 0.726 (0.000) 0.716 (0.000)
sfw - —0.007 (0.275)
R-squared 0.889 0.887
LM test (1) 4.154 (0.052) 3.021 (0.082)
LM test (2) 4.378 (0.112) 3.036 (0.219)
LM test (3) 6.039 (0.110) 3.975 (0.264)
Harvey test 3.252 (0.517) 4,356 (0.499)
Normality test 0.395 (0.821) 0.406 (0.816)

Notes: Normality tested by Jarque-Bera test with the mfilhormal distribution. Jarque-Bera statistic and
p-value (in parentheses) given. Heteroskedastiegyed by Harvey test with the null of homoskeditsti
Harvey statistic and p-value (in parentheses) givertocorrelation tested by LM test. LM statistiwdsp-value
(in parentheses) for the first three lags givegnBicance of estimated coefficients tested bystgewith the
null of them being zero. T-statistics and p-valmep@rentheses) given.

Source:Czech Ministry of Labour and Social Affairs and &stat, our own computations.

To make the residuals reasonable and also totkeemethod of the estimate
the same, we had to make use of lagged value ohpiogment and put it in the
regression as an explanatory variable. On one ihamakes sense because typically
equilibrium unemployment is believed to follow dher persistente autoregres-
sive process. On the other hand the explained hilityaof the unemployment
rate should not be compared with the previous mbdehuse the R-squared is
significantly boosted by the inclusion of the aegmession of the unemployment
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rate. Job separation and job finding rates proweblet highly significant in the
determination of the unemployment rate. The esaohaign of the coefficient of
labor market tightness is correct, however itsificance is weaker. Not even in
the case of the unemployment rate does the modet shpport for the role of
foreign workers. The residuals of both the versiars normal, homoskedastic
and do not display autocorrelation. We summarieditidings in the conclusion.

Conclusion

Development of the number of foreign workers ia @eech Republic, docu-
mented by the available statistical data, sengjtiresponded to the slowdown of
the Czech economy in the context of the developroérthe economic crisis.
While rapidly growing Czech economy after accessmthe EU increased due
to lack of domestic labor demand for foreign wosketue to the economic crisis,
this trend stopped in 2008 and the number of forgigrkers fell significantly.
There was only the growth of the number of foreignieolding trade license,
which was partly due to the fact that foreignerehve lost their jobs in this way
tried to avoid having to leave the Czech Repullicomparison of the relation-
ship between gradual changes of the number of imamig and the gradual
changes of the unemployment rate in the Czech Riemhnwed that though in
the years 2004 — 2008 the number of immigrantseas®d, the unemployment
rate in the same period decreased and in next waosydue to the economic
crisis, the unemployment rate rose, while the nurolbémmigrants fell. Testing
the possible impact of foreign workers on the dyieanof unemployment and
wages in the environment search model and usingssgn analysis did not
confirm the influence of foreign workers on theam tvariables, but confirmed
the relatively strong effects of labor productivifgb finding rate and labor mar-
ket tightness on the development of wages and fsgparation rate and job
finding rate in case of unemployment rate.
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